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A. thede preaeate4 to th• -P•l'h'lettt 'Z Ohal•tl'J 
Of' tln1C!) Coll 1.n padlal ft.t1f'Ulnent 01• the ~ 
qutnmeta for, th 4~ Id ll• el r of tlcleno 
in latQ. 
It hn 1up11 known for om«'tlt:t th t ·b)f ro ·.1 1 
fom.d - IM~ an ~1d ia n4d.¢4 to solution ot.· at:>d.t 
a111oete. amt ale tri1tm n ba • 1tt a44et\ to a solu't t .· ot 
o •1~utmlwa ~lt. or a· "'Pl• ~J.'00.12• k.n sJ.ro Q1 
chlo:r-14• or strconltml oqObl.oride. '1b prop~rtioe o'f 
tllG bfdrtste4 eU·iott gel hnY · been 'n"' at18•ted \h r"'t+l!"!tu.11.,, 
ln th1 · l•bc:r to . veia o "•r1 . of a • • or .ft \9ea 
J•ers. M1e wort on th• bJb" zl ooni · g:el • 1 1 t• 
lated. bJ eUuc1 1Jl 1936. .Attflntl~n b b pni e pee- 
teJllJ>er \U.11'•,. JB. p:reacmce of •1 tnl.r\e sn« :mfft'J.J \ber • 
on the t1M of · t of tl)e g•l• 
Al thoqh Wt• p opertl of 'tihe ft:lnon1 hft\ro . el ha'V'• 
not been. UJ.41.e<l o uto• 1ve1J a tho of he eillc. 
theff hn•• bHn o. 11• l'1 ~ 1it ~' t tsnlftcum e't 
et.oh . a't'e bee pibl1aheA .• 
logiool ou.t e of the on on tho et G gels· htch 
led to the e~rt of tht n ph rJ of work •hioh thi p11per 
co•ere h bew • 't.b.ou.ght at. if the ll i ~odi all• 
loaw hotaltl bee •4 to the oldlo sir OQl Ohlori • 
o~ co- 1. o stud 01 Who • pt-o:P.ilrtte 
~ ougb w tch proQP't. d th1e inve .tiga 10 
- - .. - - - - - - - .. 
1. !\ 1. '1! to corr ep1.>nd1ng l.ttttlbeio l:n 1f;)o11 gra:pb.J• l.1 
u •4tq iietarence ·rm b r· r f to b1blio np • 
eDJ gel c-14 rt n b P• u• ~ 
nt J1A'l'JOH o..t thin ~•hl: h .b en o det ••in• tb• 
o:cm41t1o. ~C08Sft'f7 for th& OBS,1Ctt 0 $l 00•8 l 0 b 
d:rete · 1l.lea l'conln. in t· • hor.te ot bli ti.at 
l»T~et1gfl\1t.m of th Pi"'OP l"'t en and oh t•r1•t1o 
a ge1. SU otu1 1n th1a e 4• o~ a a r1 l$ h bJ 
the 'f\ r1por1atrmt. geletiaou peat.pit.at. ~C.1o.h f lout 
b!1mei1atel.J' npoa xtng tho · o oolu\1.oo&h Ma pyobl • 
1n1e Mt fta()lYo ·for tit ~or pv'\ of 'the ti ie 
ft • :rtlb. . ti p0e; S l • 4 for th• rot of the 
®etaole a'roee •tell -.Ul 4 ~cu.•1b•cl 1 th;· C4. 1 
pqeu. ln•rt'bel ·ea aom• ~le expe~1onoe au g · · ed. 
alllnle ·u. ~e$t. on Of1n g1 '*' a re l t t 
of a1 to futl.lre wora era irl • ft4l. 
14 be wtse in o iildtt111 • 1' : h'ect 
of tilia kid ·to r -ln b~1 t11 the ct,~atQ' of the s1 • 
d U:leon ~ eno0W1:t•r .ti 1n thia • re.  . A 
~let . ni.ft Of t.wooni COY::~d.6 "I be found in 
c le• lO boot on l1$ su or 1n · ~ell.or• 6 trentiu • 
nl ot work u Jn~ on "hi · · ~u: 3act in • ·i1 · l. eb ~ate 1 P~ 
Yi4•e ood ottre•~ ., 
Co 1der1ng a.\ruont fl~et --- 
Ill. 
alkali hJJroxtde 11" .,,,,,.d~ ~ tn . -<>lutioril of u 1rco ¥ 1 eal t. 
tt volu inoul:il 8Uln · ltt'Ott p;ree.1pt. t tG le obt itte • It .e 
Ip tlb\ ce 4.tbl pr·eip1t.nt in :rca &""d. ti •":r(OnJ4• e 
o.rtl~o to~Ia. -~he~· p:r~oi 'it.Qt n occura i~om l:iot lntto». 
~ e,tl.l. the m~ t lOWlJ', u - t &V4't1t ul.1 · to 
M th ort'.ho. 
fb h1fi~axid· 1~ phot rio. ~iroo~7l & .lt · 
·i th S l":O - r~1d · • 4 &al .. & Ol: \h'l tlOicl it"" l'\Ja U 1)% cipi• 
tvt db a\rong b 
acUl i~! riot e •11r -: 
}.1 eomu oQ blo.rido. th (lo~poun4 uo, d in th1 1 ... 
ve ti .ft ion i to · d 
clvlng t hJd.l'mriU.e 1n 4:tlut bJ«roc loi-lc oid. '\ 1 
cnl7 ~igbtl* ~olu ln 1r. cono ntrato4 014. ~h G nl 
b.Jdrnt cH>lltdr. 01~ t molGO\ll ot w- ter1 but tha 11t - 
al' r ~ort'4 . 1:m1 mO'l' nnl y4r~tea ( llor )0• 
·!h,. , drol;, is ~f $; rocr.i . OXJ'Chlol'l.d hee: ba n in- 
veatig , ed b1 i'.:11 • b~ oOtlclwHtd t.h · 1tapl ion tion 
.1- no l'- 1)t.1a in e aolutiion ·of t .. i • t. 
•olutl,ona un4ol"i .; c ntinuou ~3 ~l.Ja:.l :for &bout tl l!'~ 
1 an riouin p-ro tioeU; o tant a t.4 tbQt ·rfor. 
r1o4 o• e1x o.ntha .. it r ceao t abo Zo to tiO d4 
IV. 
fee\17 4lee. 
cune 
o•ntiiet1on ot ZitOC1~ ~• s- uhap4 eo th t fl\ •·rtl 
~- ae·atn at a()dur · tl GOtlcent~ 1~. the I t• sn ,.,r 
tho the ci • 001~<umt.-ir-at1on. in 1ontlng t pl"'GSenee ct 
eo%nplax 1ona eonteltiing t.hii sir onl: • · e fr ti e of 
( 
to.tel ob10l"1do eristlng &s b'• 01-_trm."i.~• ltrepl~lJ 
~1th the conoGtitnt.1oJa:. tlil eune eicht.91 ~ we a.-.. ....... ~. 
!dl:l'a ~1on UJJ.Vm ~ eonkotQftoe r. are nte 
the.o!DJ'>l••• wbl h 'f'&:t!'7 ilrr•snl•~lJ 1th tho lrOCl 
ooncuu'ltr•tton. 
f;p1oal ooap1 ea ea~A. l)7 l?Q'Cll.i. ore: 
0ATIOB8 
Ir (mt)• • £ro ~ I 
l)• t·o.a.14 .• :ii-001 • z~ 11 
WOlf&· 
Ir {Oil )4 011 
£~ ( OltJ8 Cl4 
J;Jum, thfJ p091Utt ~d ne&tlve 1:!:.r001?.iwa cr«aplea 
- - 
... - 
· .. I. Fallon, and Bob4 b~va P": ~r-.O. gel. t 
~ar ·'*1 t:lircwt tu thio ldorat0t71'1' .,...Ill dlttarant 
• 
ot $O'tl1m ao~tete. a.tceh"I CJ:!:t lier rDQ4 · pl of, b;rclrnted 
sd.l'otml ~ r th• addi ti.on ot Ii o to ::irco 1u 01 tr . t · 
ao1ttt10M. B• s.n .rupozt clef!lr • harll. tl°3 prn~atlt e 
f'l!-om tt tt.al;rda of n .aixw~ et c.t·reo:td:u.m mtt-·~tt ma 
po·hwal · ~l)A t.a. 
O:t oo r1t , in tllb. ;P.tt d ~· nJ'• al o iJ.tur ted in 
the gel 01 h;Uut.4 lllua,, h.1eh li~ llefJtl • w.4.ied h re 
1h0l'O~ 'IC'.t filt!~QJI l. f$:1U'&• · l~ d.ic~ , • 1 . e I th hGOQ 
~ W07t. Jl;n. thi j&bt ~ou1d \~~•up too m=oh t 4 
8Paoe. tue th1s fifdd: hd b en ·~ab. tltb..,4 f.;f 4oll et.. cl G1l 
tban cJlJ otbi:t:t 1.:n the fiel4 e,f ~ela• Re.fcw•t.ncn to ... r< • 
"~or1cul tor· tho ~eolumim 0.1""' th• aetti or £1l1e11o ~14 
'QtJ.u ·'2 pitt111cate '* oomple\e 
- the ••tt14B. o t thie pl. 
firo.t:. o.:r o·ou:ta • tho nolut.1cna lht to hft ,f;re:p &d. 
or U. stJ:tcmU.n. tb •• 1rnl 11 tiilll u •d s hot\ be our. 
the m.oGt · su.1 t;eble bJ llard,. .JtnUon. sn4 Uobdtti' • thn't l u. 
etJ.tcont MJchl.orl • ob tntnt f-. · th.. ~l tdttt4 Lll.01 
llf.G.l.ft:i;ctu:;: 1 :li qonip x~y. Ul~g-'U''1 e 10.. ll • t.orl:. • ~- 
l 1u of th sl:r40ni= ~chlc:ritle 1• tollo 10: ~r02• 
Vl. 
tllr~• "as , o f't'om 585 _ 'Gtltt ot the t l t ~' Joi tor of 
E!Olu.tica.. file 80lutlml usurl •. JlcUt ~dti n::t qur-mtitttti 17 .. 
to uor:- 
tatn .94? mol•a_ ~1 f:;rO! ~ii lit r.~ ·Of cm:irs• ct\4 111. o 
Rg80~ e:qu.1•tt1ien'\ "~~ 1:1 trt"Wtc4,. •<~ ~l:.• tr02 eorLC .. n :r or. 
'14'& Ch1l<mltt eJd f:r~.tc:;, tt,.. 
~ n11101tt• solution tnlll }?.itopn~•d. -frot.1 thu u&t' l nt,., 
s-' 
'. 
gltlQ to 14 11 t.&1''1, ot aolut:1on.. !hit; sol.ut1c11 •oo l t r fo ~ 
~ be naer ·tbBn th" 1.a not'r,f l 1olut.1-0n 'hicb bnn • . ue 
11e~ll a l .• 278 •~n"~fil. ~lat1on th l'1B6'flt)C\ to ot11 hydro de 
\ 
-, w.tn~ c>bt.nir,;. 4 •. or Jl1, othtn:· ~t»":th'i• on~ ~lnUt1r~1~ 2.096 olee ,,. 
.._;,i"a pe.f lJ. t•r. 
~,.. v1ela to inl tlnttt th:"G. «rl'!~ · ~~entr.l tro:t'k 1~ cU,• 
f.\t(i\1,J skOl'Nd up 'Wlr t ~11}tt tu Jil'OV& th(I: ~t:nte~t n:u1 nnce t.n: .g 
th• •ntlt'G 1-~r" ~ Vth".it• !that ta. in lillinntr tUUll ;r;ort1onf, 01 
esoh of tt:J,.\T et~thiA.· ~clttt11'~ tcge.t.ntu~ • a olwnil'1011 ·• .ela- 
'\J.rli~a p:reo1p1t~te 1 uci.irlt~1"6 f~ll <r.:tt • 
. 1th tb1a prcbl~ in Vi<ivt • f§ s·ystetitio .,ttfti.tnt t "ls.l.n · 
" 
•Ul1 d11':ft'l'J"Otrt propo~t1onB 1'"11 eono~r;r•r1t\f ,,n t>f <rncb n p<m nt 
•a• att•q>tn«. w tht, Uor;~ ot .Pt"tl ,rJ.\.,,.ntJ tt: 11 t1l"t,.e.l,pl tstton. 
lte~111, cono~ntr· \ions 'wt'i;ve u~«u1&117 d~mt.n1atiet\ <.t.nt 1 t!Uet't 
> 
g•1 ~.li powelbl~ ~o~ b.otll thf.it:J., 
lfo.r~ t kt5 i1er1c4 o'f ant•&t:ul•tru Up<!l'~(~nt1ng 1 wee 
fo'and '\bet it tbfi ~Uconlwli ox»eblorlcle i>Olutio1t w<n:e add<, 
to th• $\4:1mi ~lllt:utt~ eoluUon -a ~it4C1J>1tett'f 1or~d u 41• 
at.olJ no matt•r 'flhat th• t: i~1,.o•l•~ cnnc•ntrst1011t!.- .tn th• 
$4HJ!f of 1i4d1 t.t<.m (}f &:atl·IWl eil,ioet~ io- tile sir-a i1wn Oq• 
ehlorldtl <>n tbe otb.41: h~rnt. 1·- Wt!!& f01:tn4 thttt lri th t'lor• 
e¢14 ol•-tti.orui, w1tb ovnatt-~'t: •lttetrlo .~otor-6r!v1&n a i,n'l • 
;iz:i. t Vlhlclt thle tft.n:1 l)'$Uihltt. lH)1:Jeftl"'• ~la wt;irc not_ f~4id 
onr ·~•~ $. long per1oo ·of t.1inf.f. ·~!his G:XJ) .riment -~l.60: ,,ow• 
~4 'th• ba~i<t p1~ope-rt1~ •1 tha prne1p1tat · and U!dic ·.d that. 
\h~ ~~i~d wa~ p't'OlUtl.tb one of $cl:r:~on1U. In tsct, dl ~ 
\ 
4.:.toations p-01~rt to · tht: fact thri't the ;nreeipi tat& •iatt ~ircon~ 
ilW hN4l•=!.6.tt• Zr(~>, ... 60m4't $ w:rit on ee o:tthO$i!'con1o 
'•14. n.:~4• e'll:lc(~. t.WOCl"d~ 'to Vent,ibl•10. lt is t!t'4)hoterte. 
itorltiq. on that b-ui.tt 1 t wntt tl(!$~-4 rthllldl to 
att~nu;pt th~ follt)W g: lf th& "10<J;1Ufl f11lieBtfi f)Olntion 
\ll'.h®'lcl \)(;' 84.dei. 10 11<Jl-$ ..::Z'\1012 llOlntl.01:1 ~tlking qu.t ta ~n no 4 . 
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fhe:ae rnxtttrtUil wers k•p·' at • o<mnt t t~paJtatu 
of '!6° c. in a tkemos ntlOPJ.'l.J ctUAt l d e·tei- . a.h op - 
·r-ate by v ~•t-e-o.r.w•wluon• t:he ... mo•ri~tral•tor iu <ntl:J' 
thlr.atnn tube ootst~ol e:1~QQ11. fhe JiiM v .u Aets:tmin t, 
utn.@ a tecdQ• · ·o:rthftp qai:r.Q'tlrontt pot•n 1 t&1"' 1, n 
-<m.e M '11 ool.o 111 ·:ell fi.l th s b:ri~t pl t tl • otr ao. 
In ll1 eet ot 4cte Wtd ~s d1a~.ovei-ts4 i 1 b guen 
eo11~01. ·the -pll· · 4: tlme of t within r. .~ on:nhl J v o 
alltl ·tth repn4u1bl• recult • ftl• difftc 111'. · no 
l:eeult of ·ihtf atll•~ unk~:fvJ!e& aoluttona 1't1 
. •ro tts d thr:roughou -t t 0\\8h th e.odi 
htt•e .bait ~ bttff r «t.rtiGn ) • ~ o th n sl1gh1 oh~. 1n 
th:• ~t ot ~ ocu•tua ootlpcmen• au:~a. t.or ¥ , ~l aodiuc 
ao ..rtet.•. ~d h~ · a itf«n'J · nrk•d •f~ ot o the 'lmti () 
eat.. 
··on• ir.et ot cl~ta did eho ~ gen~~·~l trGnll ot ·. • 
Uza• of· ttf!! t &tld. tbe o etl6& 1 ~ :p.r:.~o. ~rlUlc. of tht; v•:t,tr1ou 
g l.a wi tit vnrJ,ntlo.: in 11~ ,,aawnt of eodt !lne.tate eu. 
1111~. w ~u 4ona 1u5 a •Mli a , p<>asiltlo r..t ~~o c. ,_ 
teto w n e « 4 frOlil tt ur•tto whi h >te&4 
tn thtl •l!'eO t t•& ath wheti not u.1. u • 
• 
10 oe of • o notm~l cetin c1u. .n . 10 o of the o 
ail.10-at~ •t>1uthm. with Y .. rJinB cu.nte o: e<H 1 o• 
Gq1 ."rul~...e Volw...,o 1.$! pl :ft of ;.;i•t .. 4U.• It 0 .Mid• l Added a - ........ id * , .. • h ' I ""'"'"'*'· ......... - (.Ell9lllllt .. #....,.i' • 1!01 ...... 
l l.9 .,. l. Ott .,60 Of'ttnt1ght (?} 
I lf 00· 8 co .60 0 l"'rll$ t (?) 
3 19 Oil 4 0 1.17' 100 tdnut 
4 1ti.5 co 4.,5 ee s.oo 19 ltmt e 
s l& co GacC 2.09 8 ~t 
> 
gala. thst .te 1.tlo1u· t.r&n~JH•rent 'Vlb1fftf!\ 8 la. ftteil:' q 
eompe_. t1.•~ 1. rttJp!dly 11 ~nd. rne . ttl.bled tl1 •a- 
O!'llnul. •Bua. Fell~ :Ul~ itohde745• th~t 1~· th l'f!tl~•r opequo • 
. 8Jtwr1 .tn. • nnn-ttbre!lt. @•1· lt p!. tthl h le 2. 11e ill 
the r•sion t••~ 1>1 fo~_ atnonle gel ~•t 1 • n 11 .o · 
t a.o. G«l ~er a. is'ao lnteretl-tlng .. 8fttt1 en 
1ntemed1 t thut it.1 a pU b law tb t"~glort for ~lr:Rll_J. ... 
• I "-., 
tho ail.i gal 
o•gall.in 1xtu:re 
• 
tlOt ~-;I.bl.fl t--0 p~OtbU.tG rq1 1•17. A .61'1 Pl" iullli{ 
)l"Obl6lll fer 1u.t1ltn reaaureh o 10 l:& t-0 ·if: · t1~ntu thiu 
phi!Ue Q f tho WOl"k ln Gfi •'.f~Ol:"t 'tO- (\ · i.'3 . mffthod ie diq 
aiOlt« r. p~oiQotble r MeiU to. 
Mt bJ ths~e ~W~Zf" dtfxit.ntltieu. i• wnt t H:tugir\ the\ 
'W.CJ:C ttlil diete r{,~ul ts ~)lt , 6 OUtt!.1,r.efl • t EOWl tJ_ t 0 of 
preYcHl'\ioll of pl."aci~ltatlon .n;: th~ •u·eunlum b1tt .. oxi 
Cii1.Zl.4 14-e i:otmi,. c ~· n pep$U$1q ag<ul o?t eoae ot 
each nub$t®cui. 1 ·u roh. of tb.a litoi•n re 1~ro - .u.eu wa 
p~.uu1if!.il1 U.•s• 
thlllol in b.1& ~aottoc 011 U1l!"otJU1ut:l, t•\ea, "UnU 
Jtt:r1wa h d:rod..tte. the »t'M1P'1 \ .., 1ot1 of £ir •oa1 
1e: prevente4 11: \m: ., ~.to ~ci-1 'ba p1!eflf.1rl t. ~ fh~n lgh be 
GXJ,HlGtGd at·nGe ~~ tl~tw ~o ·fe~~ eo1u.ble ee.~l• t~rtlt&\ ·• 
Y11J'lOu• ~eta of tort1'n."i.o fte14 ;:~&n ad~oa to the · i cot•1 
nichlor1& &.oluticn bofur4. ·\bii '"U41t.ir.m o:r tb(t al~ n • 
bu.t no 1'!.aiblf'I t"~t of J:Jepti~auo,e, or 1•l'eve.nt1® o:f p~ 
olpi tettc~ ocoorred. 'heckag e llor* a t..t.ft•• . t t1 oTe 
which 1 · 11tJe. th ·~t tbt p~eo.lp1 tfl tinn of J'tt.rittm hi xidG 
iv not p;.. y iee.. t waa fou.n-4 ill h1D eeotl_o~ Oil »itt "iU · 
uit:t1u or other oxi-ae14 1-s pr~~en .·no 
hJ'i:tozi 1 i~rccJ.,,, ... i t .. a~.· •Yid.~tl.i. th • the r'J at 
sv ~ rJ u t Jtogfnpbical :r.o:e b th " f tr~~ . 09#G; nu 
:turthtlr ti• wag up ~<l ·on . 'thi .. u.. ·oa. tt 1 i..~lb11 t:;. 
'lf"'l'., ,;\ .... "-• 
lilt: •re l"OtJlBlns-. L c. ~;e:46 ;f~ i\ yiou~ibl.o to pn- 
vettt thn plt.) i:t"1 t t1Qn o_f c1rrte1i •. eGt~·l !u«:ro.ld«. :::\ t·t t:.ta1lba 
o:r "'Ug~rs. be ;foand tll&' en.n lllUl'.n-r (HW. (id pept.i #lo~ of 
the h7«~'*1tieQ" tit t:r~Lf.i. l!. tma u, i1lte1} heu p~~cipit~tion 
trmn r.:olutitin t:~ .,llwli•r.: b ~ttti~1tnt. Laot~ao en.ti tUJ~"''l'O~e 
w•:t"tf •t!•ctl.1"111' ·~11th ! ..r 1mit ii• eLn lenlofl Q,_,us d ~ t1za\1o 
:w.i. th ;;: ir. .:.;,._ -~a x., 
.4l 'tlloo.ali a.n 4l.tiiMlii l.ttntlo 'e a·> tb.6 ~f!- "'\ ef:i~a tive 
C•Ot!llti~~ it .i eQ: ~UC~" O!utt;p<tl" J.t\ );llri.Ofl• 
SQ'n( ~dY~).:.OtHs thlJ ol..lortr.f! 4.,;1' u>~r ,: • n~• eo-cl!!llea 
p~pt1• ;.iii.GT;.. o·f p1'« l)'it~\$ti i,J.-;} llOlt- leota"'lllyt~ li. .G SU .. ~ 
or· trl:;ce~ol! n®--elGC't:l"Ol.¥~t!a do tH>t t!Ut'~a.1.ll pep\lz@ 
P!'•ip1.t" to. !hell" 5.ifS.in'lotrnt1~ ~ct1on. if i~ni, ie !Sall. 
~ft pl"''U:t'1'lt itt th ~(llu.ti~n •. 'th~:; ~tro ~:4t74l"1J ·<I b ~ · ,pr · 
oi_p.l t1atl.ttf! p11rtiol1:Jti sne Uiu.t} ~lrlt'\1'¢llt th~ 1·lrottth. ot cs. . :J:zJtal • 
Ir! o t:.tu.~r ~~zdn, tillC?i t~ tt~i h m.ir.4'.S(;~ ~ lltut ~oal.e ~· ,.wi: i'-'l> 
to ~- c-0rtt7<ln ~tfmt r v{:•nt~q. ~a th$ ~~r ·clpt\.~ti.ng ,u\f• 
-etenee it: 4tnbl1J.tt)d b-J' ~( proffl:-~nti~.i.. ~::da:orptl~1* oi i:iDtle 
!o.r:s Til"'O.tUlJt i..n 1.l:it .... ~lutlot. fiti...Pl:t st ,. ,t,.,d. 1.bti E<: .... 1o.tl 
~~IV. 
tit:rooni~-a '0%Jtml01"!.4n nr.A uotilUl a1l.1c~u• uolutloe-u en• 
wt th out th~ l1atls. ti~n o.. cn1 Qtl:un .. •1e -~tr cllrten of ~n n .. 
'&~ f1~r. t ~l· -,nr;;. ~~00 ~f. tt;Ott!lf ~··~!it:~ tlL "1 fllHltl:rl E(h.U.\'l.m 
stl.tect solutt <Jn to io cc of tbG eiroo:r.d:1;1rr. oqcl1lc ii 
aolu.t1<m to which 5 i'.l"l!'!lma · of .,.":'troae httd. b~e add'=d -.~il 
pep11tttrtion ctn1»•d• t11 two ff e • n Cl fll' , •1 we four:t . h1ch. 
wlum te teil. 'bf the t1l ted roll ll?O\bO"tt4• broke oper1 ~ · 'tluf 
etU'f•oo u • m~.iJlt no eba-,.. 11 itr1$t1o of t put" 
ul.4 B•1• · ih,t.J:~ oh•,. ,cteri tie b . 1l en ,.o to4. hem -. u 
if1tllon1• f.n b!t1 wo:rk on the ¥-tt.:c·• hJb&te ~uooni& 1. 
i~ augpna. nt1 &n u:pl~~t.10• mr -.1~. onr1:!lar.; · Ts orBt1on 
at. · tlie •~hca. . ftt• f.ct that -th1u. "Dhen n !1 Et.ii ob •n'Ttui 
In the~ •1re<m1!i gel ny 1nt1J.02to tba$ the g4l ntionod 
a'.bGT«l ttfl~.1u~t tb"t• 'R®eYti:r tli.G mllttu.ro d ct.mt lin hlgh r 
oon~ntr.ati~ ot. taiUou the itrcom.~ 
Al thw&h o~ tht tuM.de nf whut Be euppotHtd t.o b'" cer • 
tul 1tv•t1g~t1on. it vmu thO"'.aght tlmt del-::t-or~~· 1ciatn.nll1 
pegt1'se4 th• p:rcc1pi t $ttJ: to 'lll ~l?Pl"fl>Oinbl ctiSnt, 1 · er 
mo~ · xaottt!g rune bowel 1 to h CHHt(inttnlly n•f:te 1YG. 
kit other wn.r6.l\ 'th~ sdll l"3;o·12l:tn owl.a. btt obt 1nf! d i;111hmtt 
<Ie:ttrone. All that ~n n~(ntcnn~ to !)ro Gil p:enc1F.tt· tion 
u;p to a poi:! w l ·1 t-0 di'!titu the eodi~""1 t;ll :l.c te "•olu'tien 
ir•atl7 tmd: ae.d_ the 411-atod ""Ol . 1on to *.. ut.,tJ-dnr 1I"oont 
ozy.ul:tlor.tae. Sen• pl1*«'riouol. n:-:XitlonGd. JHlP•·r on p p•iae i.Oll 
a1msrentlY 11~m cone~ ·rtl a wl.th e-ey tn:uill lfGl".l.Cltut nnd f 1rlJ . 
lr~ sn~te of 4Ut1~tu~a. l't ·toeu u0:t: ae.em to bo.14 "for 
th6 ~OlUlUfUl ~tffd bi tb1t> WM'k• 
~· tb~t e~~ it i.t:nf • t~ (trtr Obtt:iin~ 1l'd "rl 4~1:';'+,J-OlJ · 
Ni bia ?tlecr~l¢d %1ttJl$Cf.1l1tftl tlle . ae.&tl'f>f~fj • l!liCG i;.} ·nB llJB 
that the 4.uti:otte h {. 1::0 ef~(}(;f; eiu tl;i.,~ proprrt ten ot tb• e - 
ut.U>n. al tl:\OlllJ..~ 1 t lid Pl'"<Hlt·u1fl t~ JrJllow .olo:rtit.lon •.. 
lt 'ift~ found t&d: i:f 10 cc ~f !1h12s1oa solution -t~a 
tlluted to ?O oa du tlten sMetl to l.O ee ot th t) -~~ndar.tl' 
:::r0c12 e.olu.,t1on: •. t' ·oltmr ·tK:·f\ gol nQultl sat 1n, 'Jbout 10 . 
houl"n. A m~• ot this kmd 'GOtit .• d . ne .2a2 g~r.<~ ,..,.,v .. '"vg 
Of 3-10:2 per l .. t.:t.~;c red .119 rv.u ttolt>"V of Zr02 p r l1t ,:-., 
vbv10"J..ftl1 $ 4tHd.! e eu'.H~ o'f gll1ca. tn O't'dttt' to- avo14 
thl0 <*X(ltrne o;f &111.o~. ·L-~ gY · of leta pallflt'o wer .:."tld-. 
•~:t tc n l1t.,u." Gf tl"-.JJ or1tr.i~al ~H>tiiml r~llteut~ t~.11~:t\:1.021 1n· 
Ol"dtU"' to ltleka th~ :nor-~.t:t1 ~th ¥'~$p .• ·t ,.. :t;C(U.1J! l}J\, .. l"OXi<UJ 
•ti•1••1f.tl:lt t"- tll~ 4'Cll{l•lt't?'frt1on r>:! t.J~>l'il $:Yil1os. 
low ·· k1llf; 5 ec of 't'h1 · tum ~l1ento ~\)l·1t1nn, , ·4 
t\11.~:iting to 'O ca,. When fcn.:t-fltthti of tlrt~ aol tt.on had 
been (lde~ to th~ 10 <ie o:t ztl".corotl oblo:rlde .• tbe ~~l f:4, 
set. 'l'l.lia g~l wn$ -: nutbt:t ~ae~~~1nt:": t.be h7t~r.:'t'1fl z1r onla,. 
S1n•'t'Sill to~k pll QC ,_round tho r.t1,:r~ gol..,. $t') tlrnt the tl 
· w G l!«'~Ct1<Hll.171l.o ting tn the er..td il 11<,uid. u int67:t.nrt• 
t.:n3 point 1a r~h<mn htt?tJ. .tncord1r.if; to ~ura. Full~ ~nd 
Rob4q3. hJttnteu si~c nJ~f!J g1.1li-i 'f11Uch litJVf; o.,.,t in n c~-- 
puntivelu ~hort t:ir.~o l"al.1-q;naf~· in 1' tn"'J 'honrtt., !fonts of 
I¥1 (}f"tlo~ 't.tl CQ1'lp ·r~ t'h~ lll'tlJ}Ef;';.'"' 1~n of .~· ·i .rr~ · ~iru<1nl 
gal 'lid th what t··l:'nt potinlb?.,7 bc: ~ n1 ad .;el. 'i Elnlu 1o:n - . 
of ~tH~i':l10 b:;i•iJ"tlz:!Jt0> wt.1s prtlpui .. nll: •1ldeh. n:9Cl'n nU!'tl:'ni~, 
;pr~~d ttl hnv~ t.'.hfj ~~;~~. nu:t1:\~~1,t t1 un tb .. 1 ~tl1t:Hrta r.o: n:•ton 
W.iilll t"(l;Upttct to OtltitU! h:1>i.?>O;t1(te. 1 fltJl!iEJl;;t • 1.,!'ro arll'S:"' l,,. ' . 
11'~~ ~~cl u.tlon ~1t11tt Z<i1d~d tt') 10 oc et tl1e i~i)t;.71 er.:1 >ri!t• 
aoltt~iou. :~li.tl ~ HO·i·t. U.•1rnati .;.1:::-c-cni • g"lil ·~~rz~ f r"" d. 
'ni..~ ~ ,Rh(i vo ... u-nq oi'. ·~ a~il.,?T-1.J pr~,;---:nrott · ilicz. \ill!' eol~ttrm 
~!JlS ~>l::~~ to lO QC et th~ ~1rtu">nYl tJhlor\ c Molutitm.. 'rh• 
·!'•attltmt gttl -l'r iJll~t'ftte. n~t't it OQVt'Jrl ti p cu.l.1rEr prv• 
pmrt1-- 'th~t e fter lt rt tt npjJ!\l"flCtly act, ~ S"ls~•; ~ u1 •« 
1n t.\a ~el brob tb u;::rf~<u:J tAtl'i ~~:r·li t t\le l:ru&iiie. 11'1 otl:lez · 
w~4µ., ho gt:l 40.P ~ot brt'nl "th~ flm, tlOh(;.tt1¥$ boQ'1 ef 
tb& ~111on r~l nnfl :rrt br rauoh ft:f'mtd~ th.an tbt'J i~r;.tmi1: 
g-.1 .. 
~.a ril"r::oni~ in tld.a !41 Etr*1Ut tn bmdify tr$ t.rroper- 
tt.!:lo l:Yf ";h~ 1.,111c~ t;ttl. '11\Gl'(lfit in f'l:J' .. tJ;Vit\Uf'!lz,· (lee-ol'ilmd 
ex:perim•nittJ, tbe "'11 {C>t; 8fl'¢Jl'lf'; e tt.>· be f)'i(l:t'U.1'Ji ,g thfl harnc.te,r• 
i~ttos of f;t.o s::1rconlv get,. • n: i:in tiypnth n1a, ono mi~lrt 
•· 
et.liioA hma to -~~~htm th• ~t~ue tttl!'e. of ~ ~fJll.1 
weflkl:J eon~t ,~uct&4 =tlroonf.G gft'l. 'h•• · , o pphi.P "11- 
ltue rob 1uui Hett tnltd;f1t ·t-~ 4U t:lw }'WJ~1bltt p~ttdl'IC't1W 
of fl.l: t:Un4 ~'.l' cu, .. g•l o~ '*1Jd~ateil stll " 8"(l. !!L~onJ.a, 
0Jlx:i11r- soi!tma Gllto· ·tea ~:tt sr.lre~l ehl.o't'J.e .. 
' 
~hots •.-• U1tt4 fJ:t;t PftP"'.'l•atltm m- •1 l\ "Uon 
of th• tr ~1. ~ flrooip!:t'ftt of ~!.raonltt hydro~ tte. r la 
t'l1ffi0ttlt1 ••a J!Wtl . "11.,...tt"tt•tt bf' dlluttcm of . ~rtgl .fl 
Pf.J.,1o~t• •1ttt'lm b .for• n4-tltftt! it '\f} the z~rc~l elll lflde. •t tMG •tMa •~ ~i t1J(l.7· up tn •-=~tef~ 11.ld~~. · 
l•t•zattng- · 41f'~net\M th so• of th('!!.. l'h'1 lo~l. pr 
~~Uft 1!1ll,\ ff•U$hl G .. r~~~ris~tttf!J l!l\t&ll'ct ti~f\d ~tft~ th.a 
' . 
#,iltiVol't, bnt ·the gl'11utt portt<>rt qf tbti ~ork lttt tlluu1 
~h • (ll.1 , t:np; ett~~ -~ tlOfl~ f.tJJl" hrth*"" l!H11.°k ~t'e .med iu 
111 ~~· de.tff . tll· tt)et:me ~lf QB· o c:u~~~' l '1 fl.o~trol•· 
l 1~ th~ ~Ol?dl tJ~ .tt &nl'l Pl lb ~he r,:: '1h... ~ill 
. ; 
oet&t.6 s.ntt aco\te ~c1i •:re 11s.•il 1n ol!'tl.er to ~it• 
»U J.Ue tn~t;,u4' • L~tir.1:tJ.g,,,,U.Clt i.~ t\141 !1 ~lii. 
a. ·~1,) Oil t~l:.-, wUl!*l <ii.tJ{~~:ttH."' C.e.t t' i"' i'Jil t t ~ .. Ci!~,.. • 
tu v~i·1t:; ·.;,ha l: .. #Q"JU~ii.l'ilit ~.:ith~r l"\lUgjJ. bti tit~1 k• 
itoe!iiitl{;a:ti.vua . 't~h l..t:Vei :.a"n "1~ue. 
a. 'J.~(i ti tua.:.; ~~~ e ti7l\:1 f\ll.l.J Ell"~ uo:.·~ :Ctf.lJ.1 cl.! 
tue Jt.JfQ.f)~t1 & ~i ~n11 gw.:W t~4:11tt'i. ei;;c Atitt~:rz~mt:: ii. h 
l)fH."tl C(i.itt~11:w WAG:t'l OAl& h~~ ox-' h~a :not !;\ CO-iGl 
serlcm." ~•: -trirtrt1on on tha · er.& ~~i.Gh cou:l d "bfi ac~ou,.t:l.i. ea. 
b4\ .t ;llt;J Q6~tain t.~t o~~\:tft.r;; t iJU \lD:..~ :hi. ~u~ J1r~..::ti.1Jt1u 
·~tt-1l"$.GQ .aitOT•·. ilL ~l<"O\i.W.H) l.ct.G?'O-Ai\ing c:~a X..rilit ... ll ... Mm.lte. 
1-. l'e11.e1 8-tor ~•ettt. Unton -Coll,qe f 19n } .. 
a. Btl't~«h Cllatoai !Wri.OW111. · •. 22. ,.. oa - t 1&1& 1. 
a. Ktr.f!tf.. Pal~on. .. r.t:ot.4ar:t· Joa.m4 'ff th• rtean 
GUJd.cd SM1G'1 • "9". 04. .P. 110 t lftl) • 
4. l&r& .a t.d'8rom lH1'mil d -~•lc:al OIJ.G111atr1. 
•· ae, ,. •~ <1na,. 
i. . llo:n ~•heft&1TG ~&•U• Oil IM~ :cto 
·Ch t•t· . v. ' > fltat ). , 
e, •.i11 -~nt•ut:tt .U ~uou.. •· u •. ,,. '' t 1 u J • v •.•• »• 193 (J.tel J. . 
f • ~' 1~1 111 ~hJal.t:u\l ~....... T:it.86. · P• 248 (ttM1. . .·. · · ~-., . 
1. he: l:;,etteohnt14 IL Aaoq.S.ecWt ·.a AU.S-.u 
Cb-.e. v •. lY4. »• 11 {19%01-. . - · 
t. St1a1 Jounal. ot: ~l•d Chema:t~. v • .19., J• l 
11988}. . , 
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